I. Introduction
Boys and girls in India experience large differences in survival and health outcomes. The 2011 Census reports that the sex ratio for children under 6 years of age is 914 girls per 1,000 boys, one of the largest differences in survival outcomes in the world. Among surviving children, boys are more likely than girls to receive immunizations, medical attention, and adequate nutrition (Pande 2003 ). An extensive literature has addressed these persistent gender differences, identifying various motivations such as differential returns in the labor market (Rosenzweig and Schultz 1982) and asymmetric preferences due to culture or tradition (Sen 1990 ). These differences cause a sex bias both in labor market participation as well as in parents' investments in their children's health and education (Sen and Sengupta 1983) . However, these explanations do not account fully for all aspects of health and mortality differences. This paper contributes to the discussion on how social institutions of lineage maintenance, patrilocality, and joint families in an agricultural society can be related to differential health and survival outcomes for boys and girls.
Much of the existing literature suggests that parents actively discriminate in favor of boys through sex-selective feticide and infanticide, as well as differences in provision of food and healthcare.
1 However, the evidence suggests that these explanations are incomplete because the estimated number of excess female deaths due to feticide or infanticide do not account for the observed sex ratio (Dreze and Sen 2002) . Despite arguments that parents actively discriminate against daughters in allocating nutrition and health resource, tests of intra-household allocation using recent data fail to reveal signifi cant bias in behavior (Griffi ths et al 2002) . Instead, Basu (1989) and Arnold, Choe, and Roy (1998) present evidence that son-preference manifests itself predominantly in fertility behavior so that the resulting family structure is unfavorable to girls. Jensen (2003) argues that this fertility behavior takes the form of "stopping rules" where parents have children until a certain number of boys are born. Under such rules, the average girl in the population will have systematically more siblings than the average boy, leading to lower resource allocation and poorer outcomes even with equitable parent behavior in distribution. Rosenblum (2013) and Barcellos, Carvalho, and Lleras-Muney (2013) estimate that stopping rules have a signifi cant impact on differential outcomes for girls compared to boys. The fi rst contribution of this paper is to propose a plausible explanation for the origin of these stopping rules.
Another line of evidence suggests that sex imbalances are not uniform across all households. Rosenzweig and Schultz (1982) argue that discrimination against girls is driven by asymmetry in the economic or social marketplace, which would suggest that the worst outcomes should be observed in the most destitute families where the marginal value of an additional son is greatest. However, Census and National Sample Survey data shows the sex ratio is worse in Indian states such as Punjab and Haryana where land forms a large part of family assets ( Figure 1 ) and where income from agriculture is high (Figure 2 ). Mahajan and Tarozzi (2007) report that gender differences in nutrition and health outcomes increased in the 1990s, a period of rapid economic growth. Das Gupta (1987) as well as Chakraborty and Kim (2010) fi nd that the difference between girls and boys is greater in middle class and higher caste households compared to lower-class and lower-caste households. If economic considerations drive discriminatory behavior, why are outcomes for girls relatively worse in agriculturally productive regions and among comparatively prosperous households? Addressing these contradictory fi ndings is the second contribution of this paper.
Household level data investigated in this paper indicates that girls experience worse mortality outcomes in large, multigenerational families known as "joint" families, which are common in rural farming communities. Caldwell, Reddy, and Caldwell's (1984) framework sheds light on various family structures in India. A "nuclear family" is formed when a couple leaves their parents' home upon marriage to form a 1. See Das Gupta (1987) and the extensive literature cited in Miller (1981) . The specifi c behaviors infl uencing gender differences in survival and health outcomes include abortion if prenatal diagnostic testing reveals the fetus is female, infanticide if the newborn is a girl, and discrimination in the allocation of food and medical care in favor of boys throughout infancy and childhood. Policy responses have therefore sought to directly address these actions. In 1994, the Pre-Natal Diagnostic Techniques Act regulated the use of ultrasound machines and banned the use of "techniques for the purpose of prenatal sex determination leading to female feticide." State governments in Delhi and Haryana launched the "Ladli" scheme offering payments to low-income parents whose daughters survive childhood and achieve certain educational targets. Under the "Palna" scheme, the central government established "Cradle Baby Reception Centres" in each district where parents could leave unwanted girls for either future adoption or rearing in state-run orphanages.
household with their unmarried, typically minor, children. In a "stem family," two married couples cohabit in a household together. The younger husband is the son of the older couple. Finally, a "joint-stem family" refers to a family where an older patriarch and his wife live with two or more adult sons, along with their wives and minor children. 2 In the Rural Economic and Demographic Survey (REDS 1999) , the child sex ratio was 0.816 girls per boy in joint families, compared to 0.912 girls otherwise. Why this would be is not clear because recent research has shown that children in joint families benefi t from higher levels of public good provision (Edlund and Rahman 2005) . Proposing an explanation that is consistent with worse outcomes for girls in joint families is the third contribution of this paper.
I construct a model of bequest and fertility behavior among rural, land-owning families in a patrilocal society. In most regions of India, adult daughters leave their natal family at the time of marriage for their husband's home, and are considered members only of their family of marriage. Consequently, they rarely receive inheritances in the form of land because any land given to them would be lost to the family lineage 2. In this paper, I use "independent family" instead of nuclear family, and "joint family" as shorthand for a joint-stem family. Additionally, I differentiate between a "family" and "household" in the data, so coresidence within the household is not a requirement for membership of a joint or stem family.
Figure 1 Importance of land versus sex ratio
Source: Government of India (1998) Sex ratio (Agarwal 1998) . The joint family head divides the land bequest among the remaining claimants, who are his adult sons. While doing so, the head will attempt to retain land within the family line carried through by his male descendants. Why is land preservation so important in an agricultural society, particularly compared to more liquid assets such as cash or those that are more directly consumed such as livestock? First, land is a fi xed, immovable asset that cannot be lost or stolen. Thus, unlike wage employment, land offers a source of permanent income either through sale or direct consumption of the product. This has important consequences in a society with little formal social insurance. For example, Rose (1999) reports that controlling for size of asset holdings, child survival outcomes are signifi cantly better in land-owning families. Second, farmers who cultivate their own land do not face classic agency problems and are motivated to exert maximum effort into production (Banerjee, Gertler, and Ghatak 2002) . Third, the advantages of land compared to other types of assets are recognized by other agents in the village economy. For example, Feder and Onchan (1987) show that land ownership improves access to credit, even if it is not directly linked to farm investments. These reasons suggest that well-being of the lineage is symbiotic with preservation of land. Indeed, in a pioneering study of Indian villages, Srinivas (1976) wrote, "A man was acquiring land not only for himself but for his descendants . . . while a man may have had his descendants in mind when buying land he also knew it would be divided after his death . . . but even worse than division of land among descendants was not having any. That meant the end of the lineage, a disaster which no one liked even to contemplate." Land possession, control, and preservation are signifi cant factors infl uencing behavior within rural families. With land sales rare, most families obtain land through inheritance. The Hindu Succession Act (1956) specifi es that land acquired by inheritance should be divided equally among surviving sons, whereas property acquired separately can be distributed according to the head's preferences. Nonetheless, implementation of the law might not be absolute, and adult sons have incentive to alter their behavior to get larger shares of land. If a head has only daughters, then the land passes from the head's family to the daughter's husband's family and leaves the lineage. Thus, the household head might make land bequest decisions after observing how many sons his sons have because bequeathing land to a son with many daughters and few sons increases the probability that land will eventually leave the lineage. Claimants anticipate the head's preferences and simultaneously make fertility choices to maximize their expected inheritance, taking into account expectations of other claimants' fertility choices. Thus, a claimant has greater incentive to try to have another child when the other claimants have more boys, and lower incentive to try to have another child when the other claimants have more girls, a prediction I term "strategic fertility." An implication of this fertility pattern is that the average girl in a joint family has more siblings than the average boy, which has been shown to lead to worse health and survival outcomes even when parents' total resources are equitably distributed between their sons and daughters.
In this paper, I test for strategic bequest and fertility behavior as well as the demographic implications of the hypothesis using a nationally representative panel data set of rural households in India. I fi nd that more sons for claimants are associated with larger shares of land bequests. Motivated by a desire to increase their inheritance, I expect that claimants in joint families will have a differential fertility response to the other claimants' family structure, increasing fertility when the other claimants have more sons, and decreasing fertility when other claimants have more daughters. This implies that in the empirical model, the fertility response to the other claimants' sons less the other claimants' daughters is positive and signifi cant. In the sample with claimants from all joint families, I fi nd statistically signifi cant evidence of this differential response, which is driven by large declines in fertility behavior when the other claimants have an additional daughter rather than increase in fertility when the other claimants have additional sons.
I also conduct two subsample analyses. First, I compare claimants in joint families (when the head is alive and the land has not yet been distributed) to claimants who have formed independent families after the head's death. While the absolute difference in the fertility response to the other claimants' boys and girls is larger among the joint families compared to independent families, this difference is not statistically signifi cant for either family type. Second, I compare claimants in joint families that own land, where I expect strategic fertility to be salient, to those that do not. I fi nd that the difference in the fertility response to the other claimants' boys and girls is positive and signifi cant in both types of families, perhaps because landless families mimic behavior of landowning families.
As a result of strategic fertility behavior, the average girl who is born in a joint family with two or more claimants has nearly twice as many excess siblings compared to the average girl who is born in a multigenerational family with a single claimant. I calculate that approximately 7 percent of excess female mortality among joint families in Haryana and Rajasthan can be explained by this model. These results suggest an important but as yet unexamined role for household structure in explaining fertility behavior and poorer outcomes for girls. Thus, this paper contributes to an emerging literature that recognizes the different forms of nonunitary households and family structures observed in developing countries. The joint family literature in particular is sparse, and this paper is one of few papers that incorporates inter-and intragenerational dynamics within such families (Rosenzweig and Wolpin 1985; Foster and Rosenzweig 2002; Edlund and Rahman 2005) . This paper also adds to the strategic bequest literature pioneered by Bernheim, Shleifer, and Summers (1985) . Because land bequests form a major share of wealth acquisition in agricultural societies, this framework is particularly useful in understanding behavior in families in rural India. With agricultural land bequests driving differential fertility behavior, Bernheim, Shleifer, and Summers (1985) would suggest that sex differences would increase with the value of land, although this effect might be mitigated by the shift away from farming to other professions.
Although I propose a novel model accompanied by empirical analysis in this paper, strategic fertility does not rule out overtly discriminatory behavior by claimants against girls. Bequests might motivate signifi cant feticide, infanticide, or differences in resource allocation that I do not estimate in the empirical analysis. For example, Jayachandran and Kuziemko (2011) report that mothers shorten the time between pregnancies after a daughter's birth compared to a son's, resulting in a lower breastfeeding and poorer lifelong health outcomes-a result that is consistent with the model presented in this paper. Bharadwaj and Nelson (2013) and Rosenblum (2013) fi nd that parents invest differently in the health of boys and girls, potentially due to differences in economic returns, which is also consistent with my results. Additionally, sex bias might be motivated for reasons other than bequests, such as the asymmetric labor market returns, dowry payments, or cultural factors mentioned earlier. The impact of strategic bequests and fertility are congruent to these reasons. Finally, the model relies explicitly on the value of land as a permanent agricultural asset as well as the social institution of women leaving their parents' family at the time of marriage. Therefore, I do not address gender differences in societies where land is not central to economic productivity or that have alternative types of social institutions.
II. Theory
In Bernheim, Shleifer, and Summers (1985) , parents use bequests to induce children to bring their behavior in line with the parents' preferences. The formulation in this section makes two basic assumptions while adapting that model to the case of farm-based societies in developing countries. First, land sales do not occur so parents do not have the option of selling land and consuming or bequeathing the proceeds. Second, adult daughters leave the household upon marriage to live with their husband's family whereas adult sons may continue to live with or near the parents, that is, a patrilocal society. Botticini and Siow (2003) show why in a patrilocal society, the family head prefers to leave a bequest of illiquid and immovable land to his sons and distribute a premortem bequest of liquid assets as dowry to his daughters. This section examines the implications of the two basic assumptions and Botticini and Siow's (2003) result on the household head's bequest and children's fertility behavior, and shows that fertility behavior may lead to systematic differences in the types of households that girls and boys live in, as a possible explanation for the sex discrimination puzzle. The modeling exercise yields theoretical predictions that can be directly tested in the data.
A. Model of fertility choice
This section presents a formal model of bequests with endogenous fertility behavior in joint families. The modeling exercise develops a link between land bequests and fertility, which may in turn infl uence health and survival outcomes for girls.
The family patriarch is the head of the joint family. The head's adult sons are claimants to the family public and private goods while the head is alive, and to the family land once the head is dead. Allocations to each claimant are based on the claimant's family structure. In each period, claimants choose whether to try to have a child or not. Claimants choose the best strategy to maximize their payoff, given the choices made by all other claimants. The head then observes the claimants' family structure and fertility decisions and makes bequest and consumption allocation decisions that maximize his objective function. Based on the results generated in Botticini and Siow (2003) , the family head prefers to bequeath land to claimants with more sons in order to perpetuate land ownership within the same lineage. If the head bequeaths land to claimants with only daughters, then that land will leave the family. More land to claimants with more sons implies greater probability of not having all daughters in the subsequent generation. Assuming no information constraints within the joint family, claimants work recursively to solve the head's problem. Fertility is thus endogenous to bequest and consumption shares. In this model, the family head determines the bequest share and intrahousehold allocation of private consumption goods x for all claimants, as well as the household public good z. The bequest share (κ) and consumption share (μ) can be written as
The head's objective is to maximize the utility from bequests, which consists of the probability that land stays within the lineage, as well as a direct utility from bequest. The claimant's objective is to maximize his consumption, given the preferences of the head and the other claimants. To understand the dynamics of these decisions, consider the following sequence of events.
1. Each claimant observes {m 0 , f 0 }, with preferences well known within the joint family. He decides whether to try to have a child or not (ϕ i ). 2. The head observes {m 0 , f 0 } and the fertility decision ϕ, but not the outcome, for all claimants. He decides the land allocation (κ) as if he were to die in the current period, as well as the consumption allocation (μ) and the amount of public good (z). 3. The head and all claimants observe outcomes {m, f } from the claimants' fertility decisions, as well as whether the head survives. At the end of the period, they realize utility payoffs based on their decisions.
This sequence of events implies that claimants anticipate the head's decisions and respond accordingly. In the two-stage game, I solve the head's problem fi rst and then determine the claimants' reaction functions to the head's decision. The head's total utility depends on the utility u H (·) from giving to each claimant. Therefore, the head's problem can be written succinctly as:
where z is the household public good, κ i is claimant i's bequest share, and μ i is claimant i's consumption allocation. π i = π(m i ) is the probability that land bequeathed to claimant i stays within the family lineage such that
} is the outcome of the claimant's fertility decision. This formulation assumes that the head draws direct utility from the act of dividing bequests and consumption allocations among various claimants. He also draws utility from his own consumption of a household public good. The maximization problem is subject to the constraints listed in Equation 1. Solving the problem for all claimants yields the following reaction functions.
The head's preference for bequeathing larger shares of land to claimants with more sons implies
I term the comparative static in Equation 5 as "strategic bequests," and will directly test for this relationship in the data.
The claimant's expected utility depends on his consumption at the end of the period. Thus, the claimant's objective can be written as
where expectations are taken over the probability that the head survives in the current period. x i = x i (n, μ, z) is consumption if the head survives and
is the consumption if he dies. In both cases, consumption depends on the number of children the claimant has because more children are a cost for the claimant. Before the head's death, the claimant's consumption also depends on his share of the household's private (μ) and public resources (z). After the head's death, a claimant's consumption depends on the agricultural output from inherited land (κ). In addition, the claimant draws direct utility from his children (n i ). 4 In this specifi cation, fertility choice ϕ i does not enter directly into the claimant's utility function. To understand how ϕ i infl uences n i , consider that a claimant cannot be sure of the outcome of his fertility decision. He might have a child when he does not want to and might not have a child when he does. The outcome from a fertility decision is
where ỹ is a continuous random variable with distribution U [0, 1] and p is the exogenous probability of having a boy. ỹ < p implies that I{ỹ < p} = 1 and the claimant has another boy if ϕ i = 1. Conversely, ỹ > p implies that I{ỹ < p} = 1 and the claimant has a girl if ϕ i = 1. . ε i = -1 can represent the loss of a child when no pregnancy is reported, or a still birth when one is. ε i = 0 implies that the claimant has a child if desired. With ε i i = 1 and ϕ i = 1, twins are born when the claimant reports a pregnancy.
Plugging in the head's reaction functions into all the claimants' problems yields the following solution.
In order to characterize this solution, I impose further restrictions on the claimants' and the head's preferences in the next section.
B. Impact of fertility on family structure
Strategic bequests that lead to more pregnancies do not by themselves imply unequal gender-based outcomes. This section illustrates the demographic implications of strategic bequests on the differences in resource allocation between sons and daughters. I link endogenous fertility behavior with poorer outcomes for girls in joint families, even when claimants themselves do not have a preference for boys over girls. To do so, I make standard assumptions about the form of the head's and claimants' util-ity functions. Assume that the head exhibits declining marginal utility in the bequest share to each claimant and the claimants exhibit declining marginal utility in consumption. These assumptions help to characterize the solution presented in Equation 9.
(10)
where x represents the claimant's consumption of household goods as well as children. I further assume that there exist m i and f i such that the marginal utility of an additional child is negative. These conditions are important to rule out situations where a claimant always gains from having an additional child. Thus, given declining benefi ts from an additional child, a claimant will be observed to have higher probability of trying for another child the fewer sons he already has, or the more sons the other claimants have.
The theory also predicts that a claimant will also have lower probability of trying for another child with more own daughters, although the strength of this effect will be less than the impact of own sons (Equation 11). In a symmetric problem, this behavior ought to extend to other claimants as well. Therefore, more daughters for other claimants implies that those claimants are less likely to try for another son, reducing a claimant's incentive to try for another child.
Combining Equations 12 and 14 yields the theoretical prediction
which I term "strategic fertility." Suppose two claimants, A and B, with the same initial number of sons and daughters
Then the results in Equations 11 and 12 imply that B, who has a new daughter, has greater incentive than A to have another child. 
(18) Number of siblings for average boy = 3 2 
Similarly, the impact of strategic fertility will imply that the average girl will be observed to have more siblings than the average boy in the aggregate data.
(20) E(Number of siblings for average girl) > E(Number of siblings for average boy)
As a result, the average girl ought to have systematically more siblings than the average boy to share her resources. The average household resources available to her will be lower even if families are otherwise the same. Therefore, even if a claimant does not discriminate among his children on the basis of gender, the average girl will receive fewer resources than the average boy, and realize poorer health and survival outcomes.
III. Rural Economic and Demographic Survey
Testing the theoretical predictions from Section II requires panel or retrospective data that records land inheritance, family structure, and fertility decisions as well as other factors that impact inheritance and fertility decisions. I use data from the 1998-99 wave to test the theory presented in Section II. My classifi cation differentiates between "families" and "households" since for bequest and inheritance purposes, a split-off household remains within the family, and is not considered an independent family till the head of the previous joint or stem family dies. Tracing the original family of each household using the 1981 wave and using information on the circumstances under which the claimant split off, I can categorize households as part of either joint, stem, or independent families. I will test the theoretical model using the sample of joint families, while using stem families as a comparison set. Thus, households that were added into the survey for the fi rst time in 1998-99
5. The 1998-99 REDS sample did not include eight villages that were located in Jammu and Kashmir, where a violent separatist movement perhaps made the survey diffi cult. Because the separatist movements in Assam or Jammu and Kashmir are unlikely to be related to family dynamics, the missing villages are not likely to be a source of nonrandom attrition in the sample. A common source of nonrandom attrition in panel surveys is from changing household composition due to splitting. The REDS survey tracks split-off family members who were part of the original household in either 1970-71 or 1981-82 and continue to live in the same village, and therefore changing household composition is not a source of bias in the sample. must be excluded since I cannot determine whether they have been independent since 1981 or are split off members from a joint family household. This leaves 6,203 unique households in 1998-99 originating from 4,026 randomly selected households in the 1981-82 survey.
The survey was administered to three groups of respondents-the household head, every woman in the household between the age of 15 and 49, and the village head or administrative offi cer. Household heads answered the economic questionnaire on household migration, formation, division, and current structure. They reported why the household split away from the previous household, which is important to determine whether the household is independent or part of a larger joint family. The head also provided detailed information on the source and extent of land holdings, which allowed me to observe how the inheritance was divided by the previous household head. Women in the household between the age of 15 and 49 answered the demographic questionnaire on pregnancy history, details on each birth, and knowledge and use of contraception. Married women were linked to their husbands who are either family heads or claimants.
I recover an annual retrospective panel data set from a single wave of observations in 1998-99 since respondents report dates associated with events such as births, deaths, and household division. This data set contains a detailed fertility history for each woman that records whether or not the claimant reported a pregnancy in each year, and the number of living children in that year. Thus, even though the REDS data is not collected annually, it has suffi cient historical data for estimating a regression model.
Using the 1998-99 wave of the REDS survey, I construct two data sets. The fi rst is a "bequest data set" that contains information on the bequests of land received by 1999 heads from their fathers upon the father's death, and is used to test for strategic bequests in Section IV.A. The second is a "fertility data set" that contains information on the fertility choices made by the 1999 claimants when the head is still alive, and is used to test for strategic fertility in Section IV.B. Figure 3 shows four generations of a joint family. The bequest data set contains the fi rst generation as the head, and the second generation as claimants. In the fertility data set, the heads are the second generation, and the claimants are the third generation. This confi guration allows me to test, using the same families, the implications on the previous generation's bequest behavior on the subsequent generation's fertility behavior.
IV. Empirical Analysis
The theoretical model of strategic bequests predicts a differential impact of bequest behavior on survival and health outcomes for girls compared to boys. Hence, the fi rst objective of the econometric exercise is to check whether, as suggested by Equation 5, a claimant's share of the bequest is infl uenced positively by the number of sons compared to daughters. This establishes the relative value of sons to claimants in the bequest game. 6 The second objective is to test strategic fertility behavior 6. Strategic allocations of household public and private consumption goods are not tested as these are not observed in the REDS data.
predicted in Equations 12 and 14, that is, whether a claimant's fertility in a joint family is infl uenced by the number of boys and girls that the other claimants have. To test this behavior, I propose a "within-family fertility" test that estimates the differential fertility response of claimants in a joint family to the other claimants' boys and girls, a test comparing claimants' behavior when they are in joint families versus independent families, and a test of claimants' behavior in land-owning and non-land-owning households. In addition, I calculate the number of siblings born to girls and boys in joint families, and compare this to outcomes in stem families where there is no bequest game. Finally, I calculate the impact of strategic fertility on gender differences in child mortality in six states of India.
A. Strategic bequests
The bequest data set contains a cross-sectional snapshot of the family at the time of the head's death. It consists of those land-owning families that were part of a single land-owning household in 1981-82, but had split into at least two households by 1998 following the head's death in the interim. 7 Using the demographic questionnaire, I construct a complete fertility history between waves and calculate the number of sons and daughters for each claimant at the time of the head's death. Table 1 contains summary statistics from the bequests data set. The bequest data set contains 1,270 claimants from 464 heads, with 2.74 claimants per head. Data on the head's characteristics is sparse because all heads had died by the time of the 7. Note that the data set does not report intended bequest shares while the head is still alive, only the actual shares once he dies. This might create bias if heads' preferences change systematically as they get older. However, if the head's primary objective is to preserve lineage or if future change in preferences is anticipated by claimants, then I expect this bias to be small. 1998-99 wave and were not directly surveyed. The average size of land inheritance is 3.7 hectares per claimant. Note that each claimant has, on average, 1.1 sons but only 0.9 daughters. I check for evidence of strategic bequest behavior, where the share of a claimant's inheritance (κ ij ) is positively correlated with the number of sons (m ij ) that claimant i in family j has at the time of the head's death, and negatively correlated with the sum of the other claimants' sons ∑ k ≠i m kj . Therefore, I specify the following model
Figure 3 Four generations of a joint family
To confi rm the strategic bequest hypothesis, I expect that ␣ 1m > 0 and ␣ 2m < 0 corresponding to the theoretical predictions in Equation 5. The coeffi cients on two interaction terms n ij * r ij and r ij * ∑ k ≠i n kj indicate the correlation between the This specifi cation must be qualifi ed by controlling for the claimant's residence choice r ij and other observed claimant-specifi c factors X ij that might infl uence bequest preferences such as age at the time of inheritance and years of schooling for the claimant and his wife, which are important since a better-educated and technologically savvy claimant might have better access to reproductive technology (including sexselective abortion). Also included are dummy variables that indicate whether or not the claimant is a farmer and if the claimant's wife works outside the home as these might be potentially correlated with the bequest share. Y j includes family-specifi c factors such as the head's education, occupation as farmer and other demographic characteristics. Finally, ij captures unobserved claimant-specifi c factors such as diligence at work or fi lial relationship with the head, and is assumed to be distributed i.i.d. normal with zero mean.
The results from Specifi cation 21, which tests for the association between family structure and received bequest shares, are presented in Table 2 . Column I shows the results of a dual-censored tobit model, where the bequest shares are censored below 0 and above 1. Column II shows the results from an OLS regression. Both sets of estimates are close to each other, and show that an additional son is associated with a one percentage point increase in the claimant's share of the land bequest. This mirrors the increase in bequest share for the other claimants when they have an additional son (1.1 percentage points). The opposite effects of relatively equal magnitude suggest that claimants with more sons receive more land, and that grandsons from different claimants are substitutes for each other.
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Note that a claimant's residence away from the head's household (while remaining in the same family) does not seem to impact his inheritance. The standard errors associated with ␣ 3 and ␣ 4 are large and the coeffi cient cannot be statistically distinguished from zero. Hence, it is unlikely that claimants make fertility and residence choices concurrently in order to receive a larger inheritance.
These results establish that the number of own and other claimants sons are important factors determining the bequest received by the claimant, and provide support to an important assumption made in the theoretical model that sons, not daughters, receive the dominant share of land bequests. Thus, claimants have an important incentive to maximize the number of sons they have if they live in a joint family where the head is still alive and owns land.
B. Strategic fertility
In the fertility data set, each observation consists of a man who is older than 15 years of age. Each adult man is counted as one among multiple claimants in a joint family 8. The effect of moving away is theoretically ambiguous because splitting from the head's household might indicate that the claimant has been disinherited and is no longer a part of the bequest game or that the claimant is already in a strong position, irrespective of the number of sons, to receive a signifi cant share of the inheritance. 9. Another fi nding from this table is that a claimant's birth order has a large infl uence on the bequest share received by a claimant. An improvement of one position in the birth order increases the bequest share by eight percentage points. This result could refl ect greater certainty about an older claimant's fertility outcomes.
where the head is still alive, as the sole claimant in a stem family where the head is still alive, or else as the head of a nuclear family. In joint and stem families, the claimant can either be co-resident within the same household or part of a separate household while remaining in the same family.
The man's wife answers questions on her fertility history, which allows me to create a retrospective panel data set. Schultz (1972) reports that recalled data on pre-and postnatal child mortality is more reliable closer to the survey period.
10 Therefore, the sample is restricted to 1992-98, which leaves 43,612 claimant-family-year observations in the panel from 5,090 families over seven years.
In most data sets, the potentially endogenous selection of claimants into classifi cation as joint, stem, or independent (nuclear) families is a major concern. The long time period over which the REDS panel is observed, 1981-99, helps to alleviate some of these concerns. Claimants might live within the household occupied by the joint family head or set up a separate household. Consistent with observed bequest behavior, split off sons retain status as claimants in the joint family household headed by their father as long as the father is alive. Thus, in the data set used in this paper, coresidence 10. Recalled fertility data suffers from bias from two main sources (Schultz 1972) . The primary reason is that events in the distant past are reported less frequently than events in the recent past. The secondary reason is that women who reside in the household in the distant past might be different from those who reside in the household in the recent past. Maternal mortality is a signifi cant factor in the high death rate among adult women in South Asia. Therefore, the mortality rate is higher among more fertile women, leading to nonrandom sample selection if we survey only women who are alive in 1998-99. is not a condition for membership in a joint family. Coresidence is a characteristic of a claimant and accounted for using an indicator variable, r i ∈{0,1}, that represents the claimant's residence within or outside the head's household respectively. This variable is assigned based on the circumstances of departure and household division as reported in the REDS data set. Sons who become household heads after their father's death are categorized as independent heads whereas those who split before their father's death are categorized as part of the joint family till the head dies. Unless a joint family head dies and distributes the bequest, a claimant who lives separately is not classifi ed as an independent (nuclear) family. Thus, the potentially endogenous selection of claimants into joint, stem, or independent families is accounted for in case of splits since 1981, which controls for most cases for the analysis in the period 1992-98. With this assignment, the fertility data set has 16,162 observations as nuclear families, 7,912 observations in stem families, and 19,538 observations in joint families. Table 3 reports the number of claimants in each family type by year. The numbers change over time due to two reasons. First, the sample grows as new claimants attain 15 years of age. Second, the number of joint families decreases and the number of independent families increases as heads die and claimants form their own independent families as a result. I assume that both these events occur exogenously. Table 4 reports the summary statistics for the fertility data set. Independent couples have on average more children (3.21) than claimants in joint families (2.07). This might refl ect the fact that independent heads are older, with average age 43.3 years, compared to claimants in stem (27.6 years) and joint families (31.5 years) and are therefore more likely to have completed their fertility. An important feature of joint families is the signifi cantly worse sex ratio. The ratio of girls to boys is 0.82 in joint families, 0.88 in stem families, and 0.97 in independent families. Thus, the data suggests that survival of girls is worse in joint families compared to other family types. Statistics for school attendance and health expenditures for independent and joint families corroborate the mortality statistics.
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In order to alleviate the concern that these empirical patterns are specifi c to the REDS sample and not robust to a different draw of the data, I replicate the summary statistics for claimants in the National Family Health Survey's 1998 wave and present these in Table 5 . Matching the distribution of respondents in REDS 1998, the smallest fraction of claimants live in stem families. However, because it is not 11. Differences in claimants' schooling in Table 4 are consistent with younger couples as claimants in joint families, and relatively older couples as independent heads since formal education has expanded considerably in India over the past few decades (The PROBE Team 1999). possible to identify split-off claimants from joint family households, the number of independent households compared to claimants in joint families is larger in NFHS (22,966 independent households compared to 20,175 claimants living in joint families). If the likelihood of splitting increases with age, the claimants who remain in stem and joint families are signifi cantly younger than those in independent families. I observe this in the NFHS data set as the average age of claimants in stem and joint families is 22.0 and 22.5 years, respectively. These relatively young ages imply that these claimants have not yet married or completed their fertility, and the number of children they have is small. However, the sex ratio corresponding to each family type matches REDS 1999. The fraction of girls to boys is 1.05 in independent families, very close to the natural rate, but only 0.81 in stem families and 0.75 in joint families. Other demographic characteristics also match REDS (1999) summary statistics.
Within-family fertility
In this section, I test whether the probability that a claimant in a joint family tries to have another child is positively impacted by the number of boys that the other claim- ants have, corresponding to the theoretical prediction in Equation 12. 12 The other claimants' daughters are not future heirs in the family lineage, and have a negative impact on the claimant's own fertility (equation 14). Jointly, strategic fertility implies that the relative difference between the impact of the other claimants' sons and daughters is positive and signifi cant. To test for this proposition, I specify a model with a binary outcome ijt that is 1 if a claimant i in joint family j reports a pregnancy in year t, and 0 otherwise.
In this model, the claimant reports a pregnancy based on the number of sons and daughters ( n ijt ) he already has. I expect a negative relationship between the number of children and the probability that the claimant will try for one more, that is, ␤ 1m < 0 and ␤ 1 f < 0. Because sons have value in the bequest game while daughters do not, Equation 11 predicts that ␤ 1m < ␤ 1 f . Strategic fertility is identifi ed by the components of ␤ 2 . In particular, Equation 12, which implies ␤ 2m > 0, and Equation 14, which implies ␤ 2 f < 0, combine to predict that ␤ 2m − ␤ 2 f > 0.
One threat to this specifi cation is from omitted variables that might impact fertility. Therefore, I control for observable time-varying characteristics ( X ijt ) of the claimant and his partner that impact fertility, such as age and marital status as well as timeinvariant characteristics ( V ij ) such as years of schooling and participation in the formal work force. Fertility decisions might be infl uenced by factors that are specifi c to the joint family rather than just the claimant. For example, the head or his wife might have unobservable preferences for grandchildren, and encourage the claimants to have more children. Controlling for these preferences is important to isolate the degree to which the claimants' fertility is responding to the other claimants' family structure, and not to unobserved preferences for grandsons that are correlated across claimants. To account for this, I exploit the panel characteristics of the data set and include family fi xed effects, family jt , that control for all observed and unobserved time-invariant characteristics that are common across all members of the joint family. Year fi xed effects account for time-varying factors that impact fertility across all claimants and families, such as availability of food due to variations in nationwide monsoon rainfall (year t ). Finally, ε ijt is an i.i.d. term that represents unobserved factors that might impact fertility.
Column I of Table 6 presents the logit fi xed effects coeffi cients from estimating equation (22). The number of own sons and daughters has a large, negative, and statistically signifi cant impact on a claimant's fertility. An additional son decreases fertility by 5.3 percent and an additional daughter reduces fertility by 3.5 percent. This is expected and confi rms that fertility decreases with additional children, and that additional sons cause greater decreases than daughters.
The marginal effect associated with an additional son for the other claimants is positive (+0.2 percent), but the associated standard errors are large. The other claimants' daughters have a large negative impact on the claimant's fertility (-1.3 percent) that is statistically different from the null at the 1 percent level, a fi nding that is consistent with the theoretical prediction of Equation 14. The equality between ␤ 2m and ␤ 2 f is strongly rejected with an F-statistic of 12.19. These empirical fi ndings are consistent with the theoretical prediction that claimants exhibit a differential fertility response to other claimants' sons and daughters (Equation 15 ). The fi ndings also suggest that the major channel through which strategic fertility operates is a greater decrease in fertility with additional daughters of the other claimants.
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Column II in Table 6 reports the results of the OLS fi xed effects model. The fi ndings of this model are consistent with those in Column I. The other claimants' sons have a small, negative (-0.2 percent) and insignifi cant impact on fertility, whereas 13. To confi rm that the fertility response results from intrafamily differences in family structure and not from spurious correlations or unobserved factors, I conduct a falsifi cation exercise where claimants are randomly reassigned to different families in the data. The impact of these other claimants' sons and daughters ought to be very close to zero and statistically indistinguishable from zero. I fi nd that the coeffi cients associated with the sons and daughters of the randomly assigned claimants is very small with large standard errors in both the fi xed and random effects versions of the model. Additionally, the equality of coeffi cients (␤ 2m = ␤ 2 f ) is not rejected with an F-statistic of 0.03 in the fi xed effects model and 0.20 in the random effects model. Detailed results are available on request. Source: REDS 1998-99 Notes: Columns I and II report the results from estimation of Equation 22 using logit fi xed effects and logit random effects models, respectively. Specifi cation includes covariates for the number of years of school for the claimant and his wife, woman's participation in formal labor force, woman's ability to bear children and year fi xed effects. Values in parentheses are standard errors. ***p < 1 percent. **p < 5 percent. *p < 10 percent. N = 6,314 for Column I and N = 7,562 for Column II.
the other claimants' daughters have a negative and statistically signifi cant impact (-2.4 percent). The difference in the point estimates associated with the other claimants' sons and daughter is, as expected, positive and signifi cant at the 5 percent level. Therefore, the results of this test are also consistent with the strategic fertility hypothesis.
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Joint versus independent families
This test employs the death of the previous head during the period of our study as a natural experiment to observe fertility behavior within the same family. 15 According to Caldwell, Reddy, and Caldwell's (1984) framework presented in Section I, a family with a living head plus multiple adult claimants constitutes a joint family, but the claimants form independent families once the head dies. Thus, assuming that the head's death is not associated with fertility behavior, the death of the head, and the disbursement of the bequest offers a natural experiment to test for strategic fertility behavior within the same family. The theory predicts that strategic fertility ought to be salient only while the head is still alive and the claimants are living in joint families but not so once the head dies-at which point the bequest is distributed and the claimants form independent families. I test this proposition by estimating the specifi cation in Equation 22 for families where the head is alive and where the head has died, that is, claimants residing in a joint or independent family, respectively. As before, the specifi cation includes a term for claimant age, to control for the fact that claimants are older after the head dies than before. Table 7 reports the results of this test. Truncating the sample reduces the number of observations to less than a tenth of the full sample. The coeffi cients under "I" represent the impact of family structure on claimants who are part of a joint family before the head's death, and the coeffi cients under "II" represent the impact on the same claimants once they have formed independent households after the head's death. The claimant's own sons and daughters cause large declines in fertility both before and after the head's death, although the effect is larger before than after. The most probable reason for this difference is that even controlling for age, higher order births are more likely after head's death, and thus the marginal reduction in the probability of an additional pregnancy is greater. The fertility response to the other claimants' family structure before the head's death mirrors the results from the previous section where the coeffi cient associated with the other claimants' sons is statistically indistinguishable from the null (-0.765) but the coeffi cient associated with the other claimants' daughters is large, negative, and signifi cant (-2.141, p < 0.01). However, once the head dies and the land is distributed among the claimants, both coeffi cients associated with other claimants' sons and daughters are negative and statistically signifi cant (-1.492 and -2.042, respectively) . Although the difference ␤ 2m -␤ 2 f is larger in joint 14. Another potential concern is the claimant's potentially endogenous choice of coresidence within the same household. To address this concern, I also estimate a bivariate probit model of joint fertility and residence choice. The results from this model are not qualitatively different from those in reported in Table 6 , confi rming that residence choice is not a signifi cant factor in the strategic fertility game. Detailed results are available from the author on request. 15. Since the family-type assignment of claimants in the 1981 data set is possibly endogenous, across family comparisons are less credible. families compared to independent families, the relevant F-tests cannot reject the null in either case.
Land ownership
The fi nal analysis examines the heterogeneous impact of land ownership on strategic fertility. If the head owns no land that he can bequeath, then claimants might have diminished incentives to respond to each other's family structure. To check for differences on the basis of land ownership, I estimate the logit fi xed effects model (Equation 22) separately for landless and land owning families. Table 8 presents the results of the test of strategic fertility and land ownership. Column A represents claimants in joint families where the head does not own any land. Column B reports claimants in joint families with a land-owning head. The fi rst fi nding is that while the claimant's own family structure is a statistically signifi cant determinant of fertility, other claimants' daughters have signifi cant effects in both family types while other claimants' sons do not. The coeffi cient associated with an additional son for other claimants is positive in land-owning families (0.041) and negative in landless families (-0.527) but neither are statistically different from the null. At the same time, both the coeffi cients associated with the other claimants' daughters are negative and statistically signifi cant (-0.238 for land-owning families and -1.614 for landless families, p < 0.01 for both). The difference ␤ 2m -␤ 2 f is statistically signifi cant in both cases, at the 1 percent level for landowning families and at the 10 percent level for landless families. One potential explanation for this fi nding is that claimants in landless families might compete to receive other immovable assets (such as the house). Strategic fertility might also have become imbibed as a cultural trait among rural households. Examples of such behavior include the process of "Sanskritization" where lower castes adopt the practices and rituals of higher castes to move up the social hierarchy. Lower caste families, less likely to own land, might mimic the inheritance and fertility practices of landowning families, which might be a possible explanation for the fi ndings in this section.
C. Implications of strategic fertility
To show how strategic fertility behavior yields health and mortality differences in outcomes for boys and girls, I fi rst demonstrate that the average girl in the population lives in families with more children than the average boy. Thus, even without differences in resource allocations by parents toward children of different gender, the average girl will receive smaller share of resources than the average boy, explaining poorer outcomes. Let f ij and m ij represent the number of daughters and sons born to claimant i in family j. The number of siblings for any one of that claimant's children is s ij . The number of siblings for the average girl and boy are s f and s m , respectively. 
I expect the excess number of siblings for the average girl, s f − s m to be positive and larger for joint families where strategic fertility is salient compared to stem families where it is not. Table 9 reports that the average girl has 0.280 excess siblings compared to the average boy in joint families, in contrast to 0.156 excess siblings for the average girl in stem families. The difference in the excess siblings between stem and joint families is driven by fewer siblings for the average boy in a joint family. s f for stem families (2.757) is close to s f for joint families (2.761). However, the difference in s m for stem families (2.600) and s m for joint families (2.481) is large. 16 This is consistent with the theory presented in Section 0 that predicts that a joint family with many boys is more likely to observe declines in fertility compared to similar stem families or families with many girls in either family type.
Next, I use estimates from Arnold, Choe, and Roy (1998) to calculate the extent to which the differences in family structure are associated with greater mortality for girls in six major states of India.
17 I estimate the marginal effect of the claimant's existing sons and daughters and the other claimants' sons (B) and count the number of observations in each cell ( ⌬). I assume that the probability of a male birth is p = 1 / 2. Arnold, Choe, and Roy (1998) report the mortality rates for boys ( ⍀ m ) and girls ( ⍀ f ) given the claimant's existing family structure. Thus, the excess female deaths from strategic fertility behavior are B × ⌬ × (1 − p)⍀ f − B × ⌬ × p⍀ m . I also estimate the probability of another pregnancy reported conditional only on the claimant's sons and daughters ( ⌫). Therefore, the overall excess female deaths from having a child are
Thus, the fraction of excess female deaths in India due to strategic fertility behavior is 16. Excess siblings for the average girl is not a trivial outcome of a sex ratio skewed against girls. Even with a skewed sex ratio, random assignment of girls and boys to households will yield the same number of siblings for both the average girl and boy. 17. Arnold, Choe and Roy (1998) report mortality rates only for these states. (24) Table 10 reports the fraction of excess female deaths explained by strategic fertility behavior for six states. The greatest impact of strategic fertility is in the Green Revolution states of Punjab, Haryana, and Rajasthan where the value of land (Figure 1) is greatest, and agriculture yields the largest share of income (Figure 2 ). Four percent of the female shortage in Punjab, and 7 percent of the shortage in Haryana and Rajasthan is explained by my model. In Orissa, where agricultural yields are low, strategic fertility tied to bequests of agricultural land is not a large incentive for fertility behavior. In Kerala, where matrilineal descent is practiced among many communities, 39 percent of the shortage of boys is explained by fertility induced by land bequest motives. These back of the envelope calculations also predict a small shortage of boys in Tamil Nadu, which is inconsistent with Census data. One possible explanation for this mismatch is that the fertility rates are calculated for the period 1992-98, whereas the source for the sex ratio is the 2001 Census.
V. Strategic Fertility and Land Inheritance Laws in India
The theoretical model described in the earlier sections assumes that heads and claimants have the ability to make bequest and fertility choices without binding legal constraints. The interpretation of the empirical results in subsequent sections also assumes that legal constraints are not signifi cant. Therefore, to ensure that the theoretical model is credible and empirical results are robust, I analyze the inheritance laws in India and their potential impact on bequests and fertility in greater detail.
For Hindu families that comprise the vast majority of households in India, inheritance was governed by the Hindu Succession Act (HSA 1956 ). Historically, the law recognized two different types of property-joint family property that was acquired by the head through inheritance, and separate property that was acquired by the head during his lifetime. According to the HSA, joint family property only could be divided among the surviving sons of the head (tier 1 claimants), with each receiving an equal share and no property accruing to the surviving daughters. The head could specify the division of separate property according to a will. The HSA was amended by the states of Andhra Pradesh, Tamil Nadu, Maharashtra, and Karnataka in the 1980s and 1990s to include daughters as tier 1 claimants with an equal share in joint family property. 18 Deininger, Goyal, and Nagarajan (2013) examine the impact of this series of legal changes and fi nd that by 2006, daughters were 22 percent more likely to inherit property.
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What does the HSA and its amendment imply for strategic bequest and fertility? One argument may be that de jure restrictions have little impact of family bequests in a country with poor enforcement of civil laws. Kutsoati and Morck (2012) fi nd that in Ghana, most household heads die intestate. Although heads are aware about a law that specifi es that men should provide for their widows in their will, they rarely follow the rule. In India, Agarwal (1998) reports that 65 percent of household heads die without a formal will, which might suggest that the law has a large role in determining the division of assets. Yet, as Table 1 shows, equal division of property among surviving sons is not always the case, or even the majority case. Further, if claimant characteristics had no role in property allocations, the coeffi cients in Table 2 would all be close to zero and insignifi cant.
Nonetheless, Deininger, Goyal, and Nagarajan (2013) show conclusively that amendments to the HSA led to both greater asset ownership as well as improvements in human capital among women. Even though a 22 percent increase does not imply complete compliance, the amendments to the HSA still may create a legal barrier to strategic bequests and therefore to strategic fertility. Therefore, I examine fertility behavior in households in Maharashtra and Karnataka (which both amended the HSA identically in 1994) before and after the HSA amendments.
20 If the HSA amendments increased the value of daughters in the bequest game, then I expect smaller fertility response to the other claimants' family structure after 1994. This is represented by ␤ 4 , which is the impact of an additional son or daughter for the other claimants after 1994 in households in Maharashtra and Karnataka. 19. The distinction between joint family property and separate property was a feature of the Mitakshara system that prevailed in most areas of the country. Bengal and Assam followed the Dayabhaga system all property was separate property. Following Deininger, Goyal, and Nagarajan (2013), I do not distinguish between the two types of property, in part to keep the analysis simple and in part because the data does not identify different parcels of land as joint family property or separate property. 20. Replicating Deininger, Goyal, and Nagarajan (2013) and directly testing bequest behavior before and after the HSA amendments is diffi cult because only 59 heads died in the publicly available 1998 version of the REDS data set in Maharashtra and Karnataka between 1994 and 1998. Table 11 reports the logit coeffi cients that represent a claimant's fertility response as a result of own and other claimants' family structure. The main effect of own and other claimants' family structure, which is represented by ␤ 1 and ␤ 2 , is consistent with the results in previous sections. The impact of the reforms on strategic fertility is captured by ␤ 4 which is the coeffi cient on the interaction terms. The coeffi cients ␤ 4m and ␤ 4 f are both negative (-0.188 and -0.027, respectively) and the magnitude of ␤ 4m is greater than ␤ 4 f . The direction and magnitude of these point estimates is consistent with diminishing fertility response to other claimants' family structure, especially other claimants' sons, following legal reform. However, the point estimates are imprecisely estimated. One potential explanation for this is that the sample size is small, with 849 observations from 61 families in Maharashtra and Karnataka. A second reason is that suffi cient time did not elapse between the reform in 1994 and the survey in 1998 to allow for a signifi cant response. Finally, while the law may have had a fi rstorder effect on bequest behavior, the response on fertility behavior is a second-order effect and therefore more muted. Nonetheless, the results suggest that inheritance law reform may mitigate the impact of strategic fertility in joint families and differential mortality among boys and girls.
VI. Discussion
This paper demonstrates an institutional mechanism by which bequest behavior in land-owning joint families in rural India could impact gender differences in survival outcomes. The theoretical model shows that in a patrilocal society, heads will prefer to bequeath land to claimants with more sons in order to preserve land within the family in future generations. This motivates a race for boys among claimants, manifested by strategic fertility, leading to family structures where the average girl has more siblings than the average boy. Even without intrahousehold differences in allocation, this result implies fewer resources for the average girl. Thus, fairly benign behavior that manifests itself in differential stopping rules has the potential to explain large differences in health and mortality outcomes.
I test both the strategic bequest and strategic fertility hypotheses. I fi nd that heads bequeath more land to claimants with more sons, and that claimants' fertility behavior is responsive to the family structures of other claimants. As expected, this result is more pronounced in land-owning families relative to landless families, offering a possible explanation why sex differences are larger in relatively prosperous families. The result is also salient among claimants in joint families before the head's death and distribution of the bequest compared to the same claimants in independent families once the head has died and the inheritance has been received. Back of the envelope calculations suggest that this model explains 4 percent of the female shortage in Punjab and 7 percent of the shortage in Haryana and Rajasthan.
The fi nal empirical exercise suggests that legal changes extending property rights to daughters mitigates strategic fertility and might therefore be effective in reducing mortality differences between boys and girls. Finally, land ownership is a key driver of strategic fertility behavior, which suggests that the shift toward other forms of bequests such as investments in professional education might alleviate an important cause of differential gender outcomes.
